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Abstract of JP20031 06794 

PROBLEM TO BE SOLVED: To prevent 
attachment of PM on an inner fin. SOLUTION: 
A louver 1 1 1c is formed in an approximately 
triangle shape so that a distance from a planar 
plate part 111a increases as close to a 
downstream side of an EGR gas flow, and a 
plurality of pairs of two louvers 111c are 
provided with the two louvers 1 1 1c arranged in 
a truncated chevron shape so as to abut on an 
exhaust flow. Thereby a longitudinal vortex 
attracting the EGR gas flow between the 
louvers 1 1 1c (a vortex which looks to swirl in a 
plane orthogonal to the EGR gas flow when 
viewed from the EGR gas flow) is generated, 
and EGR gas distributing in a periphery of the 
planer plate part 111a and the EGR gas 
distributing in a periphery of a vertical plate 
part 1 1 1b are accelerated. Therefore, heat 
transfer coefficient of the EGR gas and a fin 
1 1 1 can be improved, and the PM attached on 
a surface of the fin 1 1 1 can be blown out. 
Thus, heat exchange efficiency of a gas cooler 
can be improved while preventing clogging of 
the fin 111. 
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$ m s *ii mn t ttmsifob cr>mxi&$imzfi a 

(no) k . mum (iio) rttERSix. Bfm 
com.mijfofrt>M.x. msmm (no) *>*gan*ik 

B^F^t^TKSP (111a) . Rt/ZO^mU (111 
a) k#&t&±im (111b) ^#-Ti.id(C«« 

v ( 1 1 1 ) b £3ru 7^(111) tcti, gf^ffi 
<tT»WfcrtlA»d«if7-f y (111) <7)gtffi#>£><DSE 
m#±Z<%&£?(,zB&B.nmzBl8.ZilZ;>l>-J* ( 1 

no a*. 2#imt LxmrniTmatzMfxm. 



MUtCTfiO. /l<-'< (lllc) co-3*>j|§£$r-r2 
tfcO/U-A (liu)tt, HMafLTaHlcA^3« 
k\ ;kA (lllc) R|«orafc&«t*f 4 J: 3 tzssco 
*tt(clkCCV*4 -I k SrltSik-r 4 . 

[0022] inc j: o . mag 2 t§E«W)«Wk h« 

fc, ®%b 7^(111) k^l*fe^^r5j±?-ii-4 
£ k#T'£ & k k ifc. 7^(111) coflSfcft* 
UbPM*R#JMf*- £k#-e$.&C9-C\ 7^(11 
1 ) *>BHri Ofcfflfchl/oo, ttftSKamsafliOM 
8»£ [fij± $ -fr 4 z b tfX'% 4 . 

[0023] f»5j<j»7 tc8a»<o«wctt. #«**aaH- 

(no) b . ffiftjlft (no) ftcatjt 

l=ro*ttKt!t*>¥*f* (111a) **rLT»*W>« 
ji*|Bl*^^.-C»[«fc^Sixfe7-f V (1 11) tS: 
«i. (llla)CH «Ma*tTS8«fcrtl*» 

^HifTSaS (111a) frhnmm&jz* <3rl>M£ 
*-fl>MSctfc<9/l'-A (lllc)*:. SBRSGflfc** L 
T«v*fc*OTTSBR»h.fc»o X ^ JMKfcM/tT'^4 CI 

[0024] JE-LT. *»BBT't±, (lllc) 
(110) rt*«B3**-6SMitt4. /l^-A ( 1 1 1 c ) fc 

mmtwk. z<?>mm\,tz)v~^ (iiic) zmim 

t&Xolz LTTSEfllfcaaxS . 
[0025] £<Ofc # , (lllc) COd*>m% 

tfmm-hmnm (mt. z<m*mmmbnj£. > fc 

ffiknf^. ) fcfc(t.SPMffifcit / <t:e<^4. 
[0026] Zcotitb. «3Sffl£«SeLfciMW>— tf 

(lllc) t«iT#P«ffiWSv^WHHca 
*iatrfc», (lllc) fc«^U^v%-cSEM-T 

[0027] Uc^T. ¥«SI5 (111a) Jfi^^oSE 
ji-TSSf^**. )V-J^ (lllc) IBfcf l*atr J: a* 

t , diia) iffizmmtzumtf. n,-* 

(lllc) Z1fLX^%^mn%%.tf;cr>XhU-h7 

[0 0 28] ffi^Tti, m%b7 l> (111) k«0l» 
^^5-|^±$-<irSC:i:* 5 T'^4ti:t.fc. 7 >f v ( 1 

1 1 ) co3mi,zimLtzPM£\fcZmi l £-fZbtfX*& 
C0X\ 7 4 > (111) OBS£ "3 S:I»±L-P-?, gm 

[0029] k -Kfc^-^N* (lllc)*>*, 2 
tSUfflk UT^SEixTSEffl!lfcf51* l 3(5k\ /Pwn' ( l 

lie) mwm&tt t mttz>& i fc;N<o«KfcM-cev% 

^k-T4k. ;I^-/n- ( l l l c ) ^co+^ffifc*tLTgf 



!(6) 003-1 06794 (P2003-594 



lie) co— jjMcoffizmizmzzLxju-^ (lii 
c) ^sto^Tsaissm (ot. i<oaat*««» 
muni**. ) ^sm^5*>, toss (hi 

«£&-r2lfc<0A'-A ( 1 1 1 c ) 0>ffinfrfflrc$S£ 
[0030] .rfucfcfLT. #fSHjrm, ( 1 1 

i c ) tfmmti<izmr>x^M>mz&A,x'^h<7>x\ m 

jjmzm<&cox\ mmmmmnzx vmatstvkim 
commt>\ 2sww< ( 1 1 1 c > ^j\co^mzm^ 

tet%i*tzik«.xizZ<%Z>. Ltitf->x. 7^(11 

[0031] m^ms^mco^mx-it. mmkcoiv- 

BI/t—A (lllc) fc, r<0±8MI/l^A (ill 

c) tm&^xmm*iTWMtitfSLW$-hTmbv- 
«(nic)ktt. TmM)v~f< (liic) co%m 
minims ( g i ) a>\ ±mM*-'< (ino«« 

«aSfl«SBSB ( H 2 ) J: 9»S«Bh.TJeffllfctlS^-* J: 

5lzmV : >tiX^&Zi:Z®mt-t&. 

[00 32] ZixlzX. 0 . _hg»u-v< (nic)fc 

j; o mmziitmmmtmtiijrTmM^-j < an 

[ 0 0 3 3 ] frfc, laHW'-A (lllc) kTSEfflll 

»sw)jei^m*»<!>j!.T . mAzm^txoizmf 

[0 0 34] kZ?>X\ iV-rt (lllc) teMmS&l 
TSBHtci*I*»5ta4fT«at ( 1 1 1 a ) frbcofm#± 
£<%&£olz%:-?X^2>cr>X'. Mtl.J:o(:. /k- 

A'(nic) comssfiy (H2, g 2 ) tewsm < 1 1 

1 a ) *^^SBSI*«frSg(ffl (HI. G 1 ) fcJfc'Ct *S 
< 4 0 , fttSM (H2. G 2 ) a»tetM«-4¥««i: 

(liic) koiat»«^*i.4»sw)«aei-r* 
mmmn. mm < h 2 , g 2 > 

Si(Hl. Gl ) KJt^T/jN§<4S. 
[0035] Zcotztb, tmW (H2. G 2 ) k&«{SI 

( h 2 , g 2 ) jSfiFKffiawiiMraBi: comm^z H 

k . ftJOff (H2, G 2 ) kf&» (H2, G2)£f 

ted** * t ^nue p m tftm-t h a ztitm 

[00 36] ZiXl/ZMLX „ IS^Jg 1 0 l/ZfRMcoftpfico 

zk < . ±mmfo-'< (liic) ar/TSEiai^-^< 

A'(lllc) ^mrffigB (HI) bTtiimfr-/* ( 1 1 



1 c ) <7>tmSl ( G 2 ) fc jWSUfc-tfh.* <t ? k-t* „ 
Xttll** 1 1 telBBcoJWkori: < , ±aMg/U-^ 

(lllc) Rtn^cfElB/U-^ (lllc)tt, SffUO 
aSfcfrlfllfrfcJiT. ±a«*-/< (lllc) «DfcJSS8B 

( H 2 ) kTS£ffll/k-^ (lllc) COHUSSSP ( G 1 ) 
k**5^{;:m& J: olz-fiili^ ( 1 1 1 c ) co 

*.%Z*>hZ<^hZkt£<, ftfflH (H2« G2) fc 
m«w ( H 2 . G 2 ) i£«(=ma-ri»¥^k«08Elli$- 
■k%<~thzkifx-%h<nx\ \mm (H2. G2) k 

ttttH ( H 2 . G 2 ) jffi»t={aaW6T«»i;<0lBICP 
MtflSifc £ £ k SrJWWC* -2. . 

[0037] m ( h 2 , g 2 > ktmm < H 

2. G2) i^fctt«^4¥«»fctf>raB£*£<-*-* 
k. /t—A (lllc) {c«S5L=5rV^TTS«fc:SfL6 

»sw««*-r6 «> . imm ( h 2 % g 2 ) k ftmn 
(H2. g 2 ) ie»*cta»t* j FS«i:<?5i»ra*>feaat 

&cD^-;n' (lllc) (c«3SLT«»*fS 
£.ZMhcoX\ -4 >i—7 ^y(lll) O^Mteft* 
Lrt: P M 2rS|||{cq):# ^tt'-f £ k **T'£ ^> . 

[0038] tLUzm^tzi 0 nz. m&m 1 ox« 1 1 

fcl0tt«?5*«WKJ:#Ujr, 7-tyil 1 commit 
itLoo. * r Xi?-5co^mS)^$rr6]Ji$-fr|> l rk*>* 

[0039] &tz. ±mM)U-'* (lllc) RX/Tffi. 

ooi/w-a ( 1 1 1 c > (4, ar*i z&ws&wmz'k 

< . #WR<Z>SBK&H&*»£>JIT. ±Stt*I^A (111 
c ) cOltrSSSB (HI) hTflHA^-A (lllc)iOi 
«B» < G 2 ) fc*f£V*fc»»3r4 «t ^ (c»tt* £ ktm 

[0040] ztz^ isi/i-a' (liic) aims 
»-a- (liicjn 3i,z§mco9mcDz' 

k < . Hi«l09flBftin4«>6AT . ±aw^-^* (111 

c ) (Oftlfli ( H 2 ) kTSUffl^-^" ( 1 1 1 c ) com 
«S(GD kW5.Wz«&m&& J; 0 izWitth zbtfi* 

[0041] kzz>x\ iv-rt (liic) tmmzw. 
mzm%ix&cox\ $mzx osf &2-£t>ti&fi^ zco 

k%)V-rt (lllc) «^SE<xTSEffl9tC[6l*^ak* 
(Ilia) t^coWMifi±^<ti:hi.ol,z^:r, 

x\-*hcox\ >v-rt (liic) com&t>mftmz&!& 
zti&fim&t^K ztx. mmmnmz^-ox^ 
&k» fg&izx 0 lagB^'Bs^-r s *rugtt#£> s . 

[0042] £ixtc*f LX . li^Jl 1 4 (CieK^BJT 
tt. TShP ( I ) tf>ftSBSr«&9 0* KLtk UTv^<0T. 
W» ( I ) <7>*S«$-^:#<-t^c:k^T'#. HSff 

( I ) *««AKJ: *)XtfZ>Zk**mzm±.X'*h. 

[0043]^, m^m 1 5 iz%mcomicoz'k < . 

TBoS ( I ) <^HSk»tt*#6*»*illi«*fc UTfc, »* 
JB1 4fcE«<0«W4:ra*K:, WSP ( I ) cO*ffiS$-^ 
S<n:i^8 6»-c. is» ( 1 ) M»*cJ:9fli 
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mLXL£?ZbZWfflX'%h. 

[oo44it!t. msm 1 6 kas»<o»^<ork < , 
( 1 1 1 c ) zm&m.tLTm.mizmfroizk'^m. 

« ( 1 1 la) *&*>aa*tf:** J: 3 

fc*£»tti: LT i . Mf$8 1 4 tegQ»<0»IBfc ft& 
JC. US ( I ) tf5«BS«t**<-*-6Cli:A«T'**fl5 
T\ US ( I ) WACJ: OHftfgLT L£oZb tfWl 

[ 0 0 4 5 ] (111c) CDf£ffiSB ( H 

2 , G 2 ) b , iWM'! (111c) aftaw-fetot^ 
tQI(llla) fcRO-^o (111 
b ) fccoSSt (52)$-, 17,1 8£iBttco5£ 

BH«ort < » /p-^ diic) ( h ) <r> 

0. 15fflfJ3Ub. HM2TF. XttO. 15flWaJi. 2te 

[0046] ist . )V—>< (111c) cOmiffigC ( H 

1 , G 1 ) b , ,1 0/l— ;\' (111c) a^t&tutT 
IW(llla) iHO^oT^-r&^ftcgP (111 

b) fcOBK (* 1 ) Sr. M#JS1 9. 2 0fcBtt<0» 

w»rt < . ( i i i c ) cowck&z ( h ) <r> 

0. 15fSULk. lf&OT. XttO. 1 5fSFJ3Lh, 2« 
[0047] 5 ^c, #«Sftfc*H-*;l'--A (111 

c ) comzn < e ) is^«2 1 fcisascof&Bjfcori: 

[0048] 2 2 tEa<«W!t(l, 

b® & zti&mts. t mm* t nts-mzmztf a m% 
m&MimTt>ix. %\&wmMt&m$om < 1 1 

0 ) b , SKfuIK (110) F*KclBlS£*u HVHciScH 

¥«* diia) ttvxmftwnsM-jim^nxm 
«?ftfc7 -f y ( 1 1 1 ) t t«cs ( i 
luictt. ftsaaiTaoifciPi^anirTflaB ( 1 
1 1 a) t^<mm&±%<%hmztt&mi®t.o r >)i> 

-A'(lllc) 3&«. «S«th.»c«UT«V^«IBT» 

(111c) OfttBtf (H2, G2) t, .TO^-A 
(111c) WWiibivkX-im ( 1 1 1 a ) bm*)^ 

-?x?n.m-z>¥WM (nib) b<mm ( a 2 ) t±. 
diic) <7>B?rffiS (hi. gd t . ;m 

-A(lllc) J&SRltfcftfcTK* (111a) fcK 

o^-caai-rsTsas ( 1 1 1 b ) bornm ($1) 
£>o*z^zbztmt-f&. 

[0049] ZtilzJ: 0 . (111c) $ 

(ffl«) $r/h^<-T^.Ci:^<. Mflj (H2. G2) 

(H2, g 2 ) ttkisatr&wmbnEm 
i±%<-rz>z-bifix*%h<r>x\ mm (H2, G2) 
bimm (H2. g 2 ) sfiflfKnaatrtTiRfffcoiBifc: 

PMsWHr* %>Zb *«WJT# ft i: fcfc, 7-f>lll 



[0050] H»K» iJe##S<0iS3Ertc0flr^«, \k 
[005 1] 

EGRtfAftmmizmmLti'Lox'b'). mm^n 

tmBlzi&ZEGRtfxtfsZigiW (JilT\ ifXt-Jb 
WJH. ) 1 OOSrfBvvtEGR (SBaiMKBiSS) <9« 

[0052]il4>, mSMfflM<&2 1 0«X>'yy2 
0 0*^SfiU§fl-i>Sfm<^— a^xyy'>-2 0 O^pRSv 
fflSCii^^-fr^'rr'feO. EGR^VP72 2 0«tJW«? 

fHMF2 1 o^fm?^3t+(=idiS§ix-c, iy-»2 
0 onmmttMizmtx EGR^*^pss-r&jf»<o 

*LT. ^^-510 0(i, iyy'^2 
0 0 CD^ffll i: EG RJ-s)U7 22 0 b VXSHzmkZtlX 
EGR^f^b^m^b^X-m^m^ff^BGR^X^ 

[0053] <%IZ. #X?-y 1 0 (XOflBttOVvrifi 

[0054] 02fi#X?-5 1 0 QCOtmmX'fo 0 . 
H3«a2cOA-ABrffiiaT'J>'5. 124 0:13 2 OB - B 
BrffiHT'&D. 05«02(?3C-CBfffiia-CS)4. -ft 
T. H3-5+. Sf^iiS&l 1 0(iEGR^*^ui-r 
0 s ^ffl*iiSS 12 0 t4«ffll*38«SB»t&a 

fire**. 

[0055] ifc. ^»7KiiS& 120H W^tttCT 6 
KI3«^5:t»f 71/- h 13 1,1 

3 2 * 2 «t 1 fflfc LT . H^ltn ( MM±T-)Tfa ) (Cffi 
flW4i fc IZ£ oTM^fl^Mf^fa-T'tJ. 

•) . iOffl^^-fflSari^- M31. 132t-f>-^ 
-7-(yil 1 t^3c5tc:W«-rSit^J:^-CEGR 
^i:Hffl]*i:*SI!aiai-r*S)feSaft3r 1 3 Otfffi&iS 
tlX^Z. 

[00 56] *7t. 37^V^14 0tti3«i3713 
0£JD8frr 6«^cOt>OT<feO. nr d f-r-/7°14 1 
t±. nr^y^l4 0^«$fL^SGc}S3ri3 0$r 
m^tsfzib<7)^D3 14 2 Sr^S-Tl.^cOT-U'- h 

4 o vmmzw&rh ^^\z^r9vc \ao cck-^- l 

[0057] *UT, ^SOIKI 1 o«. ^ai*jissi 

2 0$-«^-rS«*7'l/-hl 3 1. 13 2^^0X12 
BSftfcSl^J^tiJifcSix&cOT. P^iiSSl 1 0<0 

[0058] 3Mtas«JBTti. mmyu- h 1 3 

1, 13 2. 3T^y^l4 0S^3Tdr^ yn4 1 
l4»^tt^ffifl.7tXxyi/XigT'^'?. i^^> 13 1. 
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13 2. 14 0. Mill N i JktDh O $HZX ?>oFs 

im&ztix^z. 

[0059] tz zx\ msttsm 1 1 o wtca, mtit 

<r>4 vi—y <( v i 1 1 tmBSftXii 0 . y-f- 

-7<yil Hi. 116 (a) IZiji-tXolZ, EGRtf 
XOWMUfofrbfLX. SmilSSl 1 onW&Xftbi® 
¥4T&¥l£gBl 1 1 a. RZ/ZC^^l 1 1 afc£H 

•tz&m&i 1 1 htt^&koiz&wmmzmi&zti 

[00 60] ZLX. 1 1 aCti. 06^f 

idle. -?-^-g|5^«#^^«tflJ0@^^it^J: 
0, EGR^X^ixTSEWc^^OtSt'^gei 1 la 

^tlTS/l— Ai l l c #. 2fjclffli: LT#MRSfrtT8S 

[006 1 ] CiOtl. )V—J^l 1 1 c«D3*>fS£&~f 
2»-^l 1 1 c(i. 06 (a) (C^-TJ;^^. ffl 
fmtLT&Mlzfafrolib'. 1 1 d3kz>£JE#< 

m-Kt&± $ \,z)\<7)^mzMLA,x'^& titc, 

111 a«3^w\'l l l c£W9ig<r-fB&fc:. 3i£ 
^t2tol/-A'l l l crafc£*S*ufcJt*l 1 1 d 
06 (c ) iZ^-ti.olZ, W-m&l 1 1 a(7)5^ 
1 1 c <^ 9 gfttiftKl 

i o<wm* it QftXhkMRi 2 otamtrnkti 

Zblz£*)8m%tiX^&. 

[0062] H*fc, 02~54>. JWJbMIA/^ TIB 
1 5 1 BH«I**!»3!«3r 1 3 0^< t 0 . 
^SWcgftH^ rg|51 5 2tt5KSS3H*»ifc>afll**» 

tn-rs fcw-cfcs . tti. $mm\is a a v 1 5 3 
(±#f^s-3r^y^i4otc»A-ratcoT&o, #m 

[ 0 0 6 3 ] mz. ^imm<?mmzw<& . 

[0064] iftfef. /P-a 1 1 1 c #E 

£<5r&J:o&ffil 1 lf?rttl.J:3mHflftt(: 
JB)££frO">.g>fc ttC, ;P-Ai 1 1 ctfOMl 1 1 f 
*iEGR^XCOsgii^tMLT^LTV^^T\ 0 
7fc^-TJ:3£. 1 1 cOEGRXfXSSlia 

fflioBt«6Lfcsw«4. ;p-^n*i 1 1 c<7)±.mmzm 

>9Mz.&J:ot,zLX>l—^l 1 1 ctfJEGRtfXSEiiT 

[00 65] ££T\ ft»£:ti, EGRtfXWtlfrbM. 
X. EGRtfxffi.tit l zttLXW3£t&mftXHii : £m< J: 

[ 0 0 6 6 ] » . *mwmx-l±. )V-J< 1 1 1 

c ifiEGRtfxmfrTfflmizm*oab'nmmfrt><?)%e. 



m<*% < %&£oizm=ftim!i<,zm!&.2tix^&co 
x\ EGR^fxm.ti±m.mcomi 1 1 f<no%T%.wx' 

mmtXJU-;<l 1 1 c<o±«HI«:*9jBi-C/t~-^l 
1 1 c(DE GRtfXffitiTffiMnmiz® T&A,?mm 
ti. ;U-A1 1 1 c<9£$#*sV«0-C\ 08 ( c ) 
-Tiotc. ;P-Ai i i c<7)ffi7cffl|^TPjaiL : 5rV^<0 

EGRtixmxkm&ami i i f e>o*>±ffimz' 

ffimLX)U-;<l l l ctf>_h»«**D*£TA'-m 

i i c<nEGRtfxmixTfflitomizmy&&t?mik 

li. /I— Al 1 1 ctf)^$#*fK<, "><?)-£•. 08 (b ) ^ 
■f«i:3(=. ;W-Al 1 1 c<o»icffl4TSiBt^-4. 
[0067] *L,T, £0«^I!l£T'?'JjiL*:EGR;# 
xSWi, 07. 08 (a) t^J:3t=. ;w-Ai 1 
icfc:£«»i l lbbnfflSlzmiZZb 

tlX^mb%-otzEGRtfX%iiXD< l Z?\£2 ! 3.tlX)U- 
A'l 1 1 c<0«7E»fc:»oTT»ffllKa6h.6. 
[0068] T . lllc <Dl&7cgPt;:;fc 

ItS E G R tfXffitltfm < 5r 0 . «7Cffl{Cft3» Ut P M 

Z b » 6 coX\ wmz. P MWtm L 

[0 0 69] ;P-^n'1 1 1 EGR^XSax 

TSSfflltc(6|^'5«ir¥«lfPl 1 l a*>6*>ffi**«**< 

1 lc*\ EGR^X^ixTSiW^^otSi: 

/mu 1 1 cm<7>mm&m±-t&£di,zs\cD¥mz& 
^ttJBw , e g R#*aE*ucj& a j: o izmmmmf t> 

tlX\^b<7)X\ m$HM8&l 1 0l*)S-S[jl-r&EGR^'X 
tt, 0 9 iZTjk-tX o iz , ^cO^CM^'ffl2r5:-r 2 tfc 
WI-a- lllc \.zmm~h i 5 (c^l*I$nT^-=5r< fc 
t>2o<0«[<itc4i-S[-rs. 

[0 070] C^t^. ;P->n"1 1 1 c«03*)EGR^* 

»s*u:»siaax<o-«3&«. ;p-/<i 1 1 c*ntxm 
fwm^EGR^xmttTmmzmthEm^m. 

^OMSr^r-T^wCi l l cratcath.jitf7t* , >. SPSUi 

s&i i o<?>&*^zwmth±m:mA,x*mi,z. ± 

«»1 1 1 blOi, ^tS<K:EGR^xaCh.*/l~- 
A'l l 1 c|gJcgiS!atfJ:35:«S?ft*«?6^TS. 

[0071] L7t*5-?x . 1 1 1 aifi«* aei-r 

•MzkMkWLZix&XolztmZix&cvX'. 

1 1 ajS^Sraa-tSEGR^Xstii. llc$ 

mmz. ur«*i 1 1 bifi»fcaow-*EG 
R^x<oajKt*a?ftt='rjiia[$<x*«o'c. a««pi i 1 

biSm*tffflL?hEGRtfX<?tim.l>. )V-*1 lie 
[0072] ®V>-C«. E G RjfX b7 <S > 1 1 lfcCD 
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gfcf5583?5£[fiLL3 ZbWX-*2>bbi>lZ, y<y\ 

1 1 n$miznm lkpm zufczmix-tz t tfx-% %> <r> 

X\ 7^11 lcOBIS^DSTReiht-oo. *fX7-y 
[ 0 0 7 3 ] 010 ( a ) ii. *HSfi»SS^* 

#x7-5iooi:^t, nil nmmx-^-tmmz 

&tt&EGRrfxe>%j&ttft$:7jk-fi,<VX\ HI 0 
(b) ItXhU- Vb tJt%^tCfett-g.EGR^ 

o looa, 

¥«Cg&l 1 1 a3a»*J8a^*EGR^aV±«*l 
1 1 biff«Sr^a-t§EGR^'X^^a[*>\ XM^-b 
7 y£1rr&tfx7-7tzit'<x±%<%:^x^&z 
bmq&. 

[0074]ifc. *3dt»»fc:ffi4^^-5 1 0 0 
TV^*«, 1 1 a.Rl/±mUl 1 1 b*»4>«Kl 

[0075] t i *>T\ flavor fc < . 

miami 1 otaBW«»«ftn^-Ai nctj;? 

i:TS[IB!li:<?)ra(c^-ri»E^MtcJ: OtfoKLfcEGR 
l l c Hfcf I S&tf J: 3 K LT8*«:« 

±z-&xvmmb& 1 1 ortwiaa^^wawfcsatr 

i-ittciO, 1 1 bJfi«Sr8Bl-r*SI«fciji 

mzitx^&w. iv—rt\ i lctii^gpi i lbtco 
mmfiwuz*& <tchb . £ffia?i 1 1 bjg^s-gBi 

CO 0 7 6] *5l5fi^-C«. /P— Al l l c 

«0T»WB*1 1 1 efc:£««l 1 1 bbomffidZ. 
;l^-A'l l l c«9ftfcflJ9iB£Ue$h (H6#fil) CO 
0. 5ffiFJ3Lh, lflgOT. XtiO. 1 5tt£Ui. 2«JS 
TfcLT. £*£gBl 1 1 bi£$£»BM-&EGR#.x£ 

+»cMut^i*c, 01 2«, ^mm&miz® 
y. aw*iat»jBfc:ffi4-f 7 ^111^* 

3»¥fcEGR^5r^X^-7l 0 OfcSKIS-eSiSfS 
bnmm^fyyTh*) , Zcr>?yyfrt>i>Wt>fr 
=5:4 3 1&wmiz&h -f y-?— 7 ^yi lit 

[ 0 0 7 7 ] fcis, i&S^fcte. (AP#.xia-aJP 
*'^) / (AP#XiS-AP*?a) TSg&SiiS i><7) 
T'fcOs *7-tey vm<r)y 4 >bit. Wk<r>*.7*sy 
lib) ^AttfcsT^-fe-y hBBSUikO 

[0 0 78] 5fc£, HI 3(4EGR^XSr6B$ra^^ 
-7 1 0 0teSSffl3Hi\ PMtfimLt:ikcotfx?-y 



10 0CDmjjt&k&7n-fi>CDT$>*). Hl4(4EGR^f 

x£6mffltfz.7-y i o oiz^m^fzm^zimr 

hPMnimMA-Z^-thnX'foh. Hi 3. 

i—y -f >- 1 1 1 te*BHt3|M-4 PM*>*£*^S-fr6 
ZbtfX'Zh. 

[0079] Journal of He a 

t Transfer vol. 116 Nov. 94 
CD$MC0P8 8 0^P8 8 5cr>F i g. 1 { c ) <,Zi> = 

n^)v-f^m.mzy < >#§eM*tix^&tf. ±sz 
jMtzimcoy h >x'H. >v- swtao&z-t&Azmm. 
atitzTz&fiK ^mmmmbumz. m^-t^-^ 

HWsJB&ZtiX^htoV. mz. K®ZMt / fXilM& 

zmm-h b. y 4> 1 1 1 cot -y^m. -t%h*>m 

0^ai«S51 1 1 bEkOiEBg (HI 1#hs) pAtfMf 
l l l b£?<r>m£W£fmi,zjz&<%r, 

XLio. 

[0080] zlx. yjyi 1 l<Oty^ji£p&tf 

m®frt>±WLM iiib a Tcomm<±z <%&b. y 
<y\w nummmtf'i^ <%&b ttc, ±w& 1 

1 lbjfiW£ilB»rSEGR#*£-r^»arCS$:V> 
OT. *'X?-510 0«0f»3aaS&^**ffiTL-C 

o. LtztfiX. ±Mi$Mlzimv»l'-<><X'lZ. tfx? 

-7 1 o o com3m%)mzfa±z j £$> z t ^hlvv 

[0081 ] ( m 2 MMBM ) 2|=IISfi^®l4 . *HJS^ 
SlTt4. Hi 5 te^-r «t d -i y-f—y 4 y l 1 1 iz 
DUZ.X. fflOGmi 1 OcoPrtmiZfinlfxmiii-t&V- 
A«co^ga5 (x-r i 6 i*<EGR>ymi: 

?0oT1g^lliS{t^tL?t^T>-l-^<7)Tl— M 6 0 
Hyf-7^1 1 1 b&tllTkMS&l 20<Wmbcr> 

[0082] Srfc, *l»BB«Tt4. TP- M60C 

mm\ 6 ls-iattJt^ *iiiffi»fflt4cix(ci?R^$ix 
« t w(4=sr< . 1 2 o ^mm-^mmyu 

-M31. 1 3 2fcSSB»l 6 l*»ttTfcJ:V^ 
[0083] 2|s:|ISfi3^®T'«, §^SS 1 6 1 £ H 
Lfe*«. HffflteZtllzmZZtlZ i>COX-l$.% 

< . mt&=nim*:<7)ttL<7)mkx'h -> x t> 4 \,\ 

[0 084] (£3SOI0Btt) 4&SM3B9IM4* H16. 
HI 7 (a) fcr^-r4d(C. HcJ. EGR 

^XgSaxtdW U-C«V^Jt«tlfCE GR^XSS*lt«}oT 
fMCi^fc t> COTS) . 

[0 08 5] ZObZ. aSrtiJCWl^-^'l 1 1 c<Dd 

ib. EGRtfxffijxiz&^x^izmKtiiromwmmz 

EG R#XB£ft±»«cftS-r 1 
1 1 c bEGRtfXffitiTWLWlZtil.m.i-Z>T$MJls-->< 
lllctti, 117 (b) IZTp-ti. olz. TifaMfr— 
A'lllc (HI 7 ( b ) <7)G) <7)EGRtfxm\M%& 
SPGl*i N ±mm>^-^l 1 1 c (HI 7 ( b ) COH) 
<7)EGR#X»£ixf£ffia5H 2 4 0 EGR^aUiTSBB 
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izWtth b b 1> H 1 7 ( c ) KJjcf J: o fc, SESv, 
OgEi*[6l*^l.T, ±S»l--Ai l l ccofr^H 
1 fcToSEfflM—Al 1 1 ccotm&G2 btfmHzB&M 
*^>. ±giE{ai/U->"U 1 1 c?)f£JggffH2i:TSE 
H/l^Al 1 1 c0)mV&&G l t*«Sv>CB&S=5:S <k o 
l,z. iSEffl/U-A lllct T8£»l'-A lllcfc 

[ 0 0 8 6 ] =5rfc\ EGR#xmWtli/l'-^' 1 1 

i cnmne (hi 7 (b ) mm) a. 15° jsut, 
45- hit (^mtmmu. 30- ) tiM>.rfc**a 

[0087)**:. ^mmm^mmwkiw^h . 
[0088] ^mmmtzxtus^ iu-j* nic*«, 

X\^h<F>X\ m%W8&l 1 OrtSrSSi-fSEGR^ 
{±. H18fciK-rJ:3fcfl'-Ai l l c£«3§LJt&. 
CcoS^t^;u-^'i 1 ic^*OiBi&J:at:LTT 

[0089] ZV>b£. /M^l 1 1 c«7)3^EGR;# 
X#«S£-f £ E G R#X«Eft±«rateH-*-S MOHfcfc 
ItiSBUE**. itii:R*tffiO-e3bSEGR^xmT8!E 

tf07t», /W-Al 1 1 cW3*>EGR^XgiEn±SEII!l^ 

StcS^UJtEGR^aSh-O-gp**, /L—ai 1 1 c 
SrS^TSfSlE^fiV^EGR^saiTSSfflOtciffi-rs® 
fc«*U&t«fc#>. rt-A'i lie, •r^*>*>;i^-^* 1 1 

1 cCOo%EGRtfXffi.iX±ffMcomizmmL%^T$li 
if-f &EGR#Xs£iT.£. ;\'i l l ccod^EGR 
tfxmvrmWcomWtzBl £ &t* J: o =5:iiSi Lfc*«a« 

[0090] L^*«oT .817(b) fcr^-T J: o (C 
¥«[SB1 1 1 aifi«*a»f*EGR^3&*» ;l-A'l 
1 1 c|SK?l*atrJ:'3'Srfi«Lfc««KJ:'5a««L3 
;h.S£3fc;!ln3SS*U>«'5"C\ Tlfcgfll 1 1 ajfi^FS-SSBi 
•t&EGRtfW&mtiK iU—'Sl llc^tU^ 

^Mmzminz. hu- h? 4 yizit^x** 

[0091] Rfcfc. 1 1 1 bifi«^8B»r4E 

GR^^jSJStSSftfc-CiDiSSiiSWC, ftKSPl 1 
1 bjfi#£Simf&EGR#X<7)j$jKt>. ;H(1 1 1 
c ttLZ^^Mm&fflkcoA hu-hy* yizOy< 
x±%<%%>. 

[0 0 923 Sivai. EGR^TXii^^^l 1 1 bcr> 

fmmm&}ft±z-£&zbrfx'zz>tbi>i l z. y<>\ 

1 1 <7>3mizft1£ ttz P MZVkZmZ-t-Z. btfX'Z hco 
X\ y *v\\ icosmt*)^W±L^. ^7-7 

[00 93] bZ*>X\ mzjU-^1 1 1 c#>\ 2f£l 
ffli; LT E GRtfAm.T%Lmizmfro t,Zb\ iV-rt 1 



1 1 cm<nmmtmtth£oiz;\<7>m$ii l zm.A,x'^tz 

b-fhb. 1 1 c^4>ra®^*tLTEGR^ 

^afctffcttffcl:***)'?. Jfl^=5r-r2ttO^-^*l 1 

i c <n-^m<r> e g r ^rxie#U:S«eBr*- s nanc 

1 1 cZm*)Mz.XffitlhEGRtfA 

mr. z<7)m.zmmmmmjh.bw&. > ««mbs# 

<D?t>. ¥8^1 1 1 aW^#^r|6]CO|S3cf 4^T(6J OH 

m*mx'ft±Ltmmmm^comxftm&&frizj: o 

[0094] ztiizMLx. ^mmmmx'it. >v-><i 
1 1 c&EGR#*mMzm^x^Mmz§tA,x*^h<?> 
x\ mmmmmjxco^fam%f&tttfni?mt$tiz>zb 
tc<rnn^zm^<r)x\ wmttmtuzji vmmzti 
tim&. -t&biwKMi 1 1 aififlfcomasfifcEG 

RtfXsgft.tfJW***, 2*fc?)/l/-Ai l l c^yNcT)^ 

I I i<7>Bm& Y )zmmi,zW5±i.^'o. #x?-?<n& 

[ 0 0 9 5 ] ifc. *36l»Bm"Ctt. A lllc# 
E GR^S^t^LT^ft^tCieS^^T Vi4cOT\ 
4»SW>±«ti, 01 7 (b) (c^-T J: 3 (C, teffU*** 

/c*^ T , <t 0 51^(C 7^111 cO^StCft* L?t P 
M$-lK#^*-rii:* i -C&.|»iOT\ yj>ll l^SIS 

[0096] T85ffl!l^-^N' 111c ^E GR^fX 

atfl«r«8*G 1 ±S»t— Al 1 1 cCOEGR^'X 
Wi&MB H 2 J; 0 EG RtfXffitiTffiffll>Z®.m. LX^ 

&cdx\ ±&mmr-'<i lie iz£ vmmztitdm 
vmttdtfirmm^/^-^i 1 1 cizmmLxmrntx 
Ltozbm±x-^. tmi&femzmLmt&zb 

[0097] t i^t*, *Hifia, fr^^rfc < . 

tcSSI-r-S^tlcJ: 0, 1 1 bifi»*8B»r4 

gMltilMtf-frTV^ft**. 1 1 c b±ffiM,l 1 

1 b b C0W.Mt>*&mz±% <%Z>b. ±WM 1 1 1 b ffi 

[ 0 0 9 8 ] ^;t. *SIM^ST(i. 111c 
Wf*JS8SPH2. G2t, ^cO^-^N'l 1 1 c £>*l 

Ttwspi 1 1 a.bm*)-f}ix&m-&±m&i 1 1 b 

h^JEil^ 2£. 11 cco^it^h (HI 7 

(c)#HS)<00. 1 5«J.Xh. lfgtlTi:L. 

1 1 1 c c7)H?ri®SPH 1 , Git, Z<7))U-^ 

I I I cwmibtuzym&i 1 1 at^o-^o-czscn 
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-t&A&SBl 1 1 bt<7)$md 1 Sr. yP-Ai i i c co 
frkmZhKO. 15fgJiLh. XttO. 15 

fSULt, 2*g«Tt lt. 1 1 b3a»*aaw- 

SEGR#*£+#£ilfiSLTV'».&a;^ ±S£ffl|C9fl'- 
Alllc fcTsfdfflWW-Al 11c t<7)f-y^F p 
(il7 (b)#M)H lOmmiilt. 3 0mmtlT 

[0099] 0 1 9 *mmmmi,z&& ^ > 

1—7 <yill. y M^^f 7 -f y. & 

x/*mmmi,~i%2>4 >i—7 <>m #»6>i>-ai 
1 1 ci»*LfcxM/-h7^ ytzteifzm&tomt 
EGRHJx^^x^-y 1 0 Otc:s©I£-ti:&BSfgicD|^ 
mm-tr7 7X'$><0. Zff)777frt,i>Wt>fr%J;o 
fc. *Hii.im-ivt-7-fyi l ita, ffico 

[0 100] 5T7-fe-y bMC07 <1 >bl*. MMD 

> v z^-mmz*7* •/ hiea i>cox-$> & . 

[OlOlli-t, #$aBBJBfc:*N vt fc , » i ^jjfijfS 
)1>-J<1 1 1 c**EGRXr^8HlTa[«K: 
IS]* 1 ? lib' ft&Mfr&WVmtfjzZ < =5r& i o Srffi 1 1 
1 f *#«J:3fcW=ft»ttt=»*3ivCi^i:fcfc 
te. i i ccomi l l f **EGR^<osai^r 

mztfLZ-XM:LT^&<7>T*. IV— ^1 1 1 cO^tcSP 

[0102] (m4mm&B) »39&sjmvn. 

A'lll cj&"t*«»l 1 1 atfXftfrflU -?£ OT^gf 1 
1 1 a«^)ft#*rtii:lft35*-6*l*l«^«te*-9TW0fi 

z ztLT^tztf. ^msmmt. 020 ^-r j: 0 £. 

#WCcOgEii*|6l*^^.T. ±«Effll/U-Al 1 1 c<Obu« 
S5H 1 fcTSM/l'-Ai 1 1 ccomfSSSPG 1 btfmAz 
fm&hXolz. ;i^-/n'i 1 1 c*«¥«gBl 1 1 aoi 

[ 0 1 0 3 ] 02 1 te^mtmmztelf&E GR 

JPKS&I 1 1 ajfi^oEffi-t^EGR^*^ ;W-M*1 
1 lc|BKgi*atfJ:d«^l«Lfc«a»lKJ:"3fiM¥L5 

[0104] (m5mmmm »3. 4sds(^s6t«, 

EGR^"Xffi^<i>«^T±85ffl!l;U-^'l 1 1 cCO^H 

1 . h 2mmm/v-^i 1 1 c^sggpG 1 . G2ti 

SrSidlcUta*. ^USS^JiU:. 02 2l,Z7rrtJ:d 
fc, EGRtfXWU&nhfrbBX. ±HW/1'-'<1 1 
1 cft.lFTffiMl'-^l 1 1 c(i> JisSW/L— Al l l 
c Ofltfffl^H 1 b TxZmtV-^ 111c Wf&agg&G 2 1 
**5f>fc-fil, _bSS£ffl0^t — 1 1 c<7)tm&H 

2tTS»i'-m 1 1 ccofrsgsPG 1 t&s\Hz-rti 

Z>£ol,zLtzh<nX'3bZ>. 

[010534*5. *mtmmx'iz. ±aa&-*< 1 1 



1 c fcT8M^-Ai 1 l t\,±^mX'hh<7>X\ ±«fflS 
;u-Ai 1 1 cO+i'tTaW/l^^l 1 l^+'C't* 4 
¥«*B1 1 1 a<^4M>$gCUC#LT^tWBifc3: 

[01063SC. *WI$IB(04«a$:Sj^« . 
[0 1 07] ;MU 1 1 c<7)f^ffiffl!|H2. G2(ifS 
SS 1 1 1 a*^^g0i^HuS(aiH 1 , G 1 lZ)fr<.X*lZ 

v->cot-. a^sp 111b ttv—rt met comzmm. 

Zti&EGR#AW%iM-t&ZbtfX'%&WiMmi l t. & 
JgffllH 2 . G 2 <0**<tw4Bffl|H 1 . G 1 fcrit^t/hS < 
£4. Zcotiib, ftffiffllH2. G2fci«gPl 1 lbfc 
<DgESiS2 (HI 7(c) #Hg) tfthSUfc. f&gffllH 
2. G2k4«»l 1 1 bb<7>mzPMtfVm*&1S% 

[0108] *mm&coz:b<. EGR#X 
cotim%\*)frt>M.X . ±SKfflS;l^-/<i 1 1 c&mFSW 
;k-^'i licit ±an^-Ai l l ccoifirSSBH 1 

fcTSSfflu^-^-i 1 1 ct>&maG2kim^i?rtL& 

i 3 iz-fh . Xli±8!Effll^wN* l l l c <7)f*«§PH 2 fc 
TS»P-A1 1 1 cC0Btfffigi5G 1 ttfm^z-rtiz x 
oiz-ttui. )V—><\ 1 1 c<7>±%zz>bz Zb 

=5r<. ft«HH2. G2t^«ggl 1 lKb<7)W$S.82 

i±*<-rhzbwx'%h<nx\ wmR2. G2b± 
m&i 1 1 bb<7)fflt,zPMtfim-?&zbz$mix'* 

[0 109] f^fflMH2. G2i:*^g|51 1 1 b 

bcr>mm$ 2£±%<-tz>b. jv-j<i i lcizmmt 

ffi(|ijH2. G2i4««l 1 1 bfc«9MdBa»6SBlSE 
GR#XH »:<0;U-yN*l 1 1 cfc«SeLT««*f6* 
^-^^tOT'. 7<yil l^Stft#L7tPM5r5||| 

[oho] jjLhtc^Jt J: 5 xmmmizxtL 

tf. 7-f VI 1 lOB^iySrKihLoo. #X7-=7 

commwmzfai-Z #h z b * ? t-# h . 

[0111] (m6H^3Bt) ±M<OHSfiJg®-C«yl^- 
^lllc ZE.ftBtf.b Ltztf. 4&mmH±. H2 3 
{C^-fidtC /MH 1 lc<0^JgH2, G2ffl|i0 3 
•MMR»1 1 la*><i,tf0ggi*>*St^#<4-S»lISBIO 
ft«*ft9 0* J^Lhi: 

[0112] 4tJ. H2 3 ( b ) HTM® I WJMBB«Sr 
»4>j&«Srft«tti:-*-i £ fcfcJ: OlBISI <?5ft»t*9 0 
* KLtb LtzmX'h 0.023(a) 1 l l c 

*&&mtb-?hzbiiz£r)Tmi<?>n&**&9Q' a 

±.bLtzmX'$>&. 

[0113]^, *&&3m0¥H&&j&<& . 
[0114] 1 1 c*iEGR^(Ciegf{CBg$ 

^s^T'. «A«^flMB*w*tfc«^. use i tm-k 
[oii5] zrnzM UT . *mnmmx'i,±. mm i <r> 
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icr>mwmtf*z<%z>. Ltztf->x. wan aw* l 
ztz*.mzm±x'%&. 

[0116] m&cozt < . n« 

tt, ft*l 1 1 dtt, 1 1 a«3*)^-Al 1 

1 cOfl)>JiB£ LMfcitM^ffij^WUlSfrl 1 OWrtM 

(#*fl*iIS& 12 0^«) t^ftH-^^ttciOW^ 
Silt v *^«intclS^$ns t<0"C«* 

<, ^oflwstiojtaii i i dzmmLxi>n\ 

[0118]4fc. JJ&0*i»BHmi, ¥«CSB 1 1 1 
aCD^K^-Al 1 1 cfcRl**:**, ¥t£gGl 1 1 aC 
jDtT. &&2B1 1 1 b£t>/P- Al 1 1 c£|£l7T*> 

[0119]*fc. ±i*«0*JtJB«-e{4» 1 1 

mztiz . e GR^ach.Ta«fc:rti*»d 

{Jt'T^gPl 1 1 ajKiOEttttfcft 

[012014fe.»l. 2 JI^^T'ti, ffl£$r-*7W 
-A'l l l cOSfcSgffl!, OS 9EGR#*8S#U:8£II!|i8 

Ztil,zmfeZtx&i><?>X'li%<^ sffl£&"$vw-Ai l i 
c <^)jfeiBIHKBfseoHdO*»HT tin. 
[0121] JJ*<03SI«Eairctt, iJX?-v 1 

0 0 l&t^Kff ***UB9W*MJfl Lfc#, -77 

s^co^cofi!icD^3c^§t= h mm LX h i v \ 

[0122]4Jt, ±56SOHBJBT«» 7^111^ 

*»BBtti*ltcR5eS*i4t><0"Cti'Sr<. 02 4 
tc^-tJ; 3=5r. 7-ryill fcS1*<»D«««*ffc/P-A 

1 1 1 c£Jg]£U Zcn/U-^l 1 1 cimi&ZtltM 

■^Lxm^^-t^-^i 1 1 cmzKg&tmi&zti*^ 

XoizLXLl^. 
[ 0 1 2 3 ] =5rfc, 02 4 ( a ) 

0, 024 (b) «02 4 (a) kiiMtZtm^-«i 
{rmfrt>W)1£Z\ U/P-Al 1 1 c *m&Lfzi><7)X' 

<> 

[0 1 24] ifc, ±^tf0*Sfi^T'«, 8171/-^ 
131, 1 3 2£2tSUffli LTS« L T ^81*31 Wl 

2 0 *«McLfca*, *S6W«i*tKISSSn& fcOTH 

X«02 5(cSrTJ:-3tc, nco^K 



[01 ] WB8«fc«*xrx^-5^ffl^ 

E G R^X^ai^giOm5»;0T'J) & . 
[02 ] *^<7)^ 1 «BBJBMc»*^^ -7 1 0 0 

cr>9mmx°foh . 

[03] 02cOA-AgffBE30T-J>^»„ 
[04] 02OB-B8)fffi0T*i.. 
[05] 02cOC-CHrffi0T-S)-l.. 

[06] ( a ) t,i#mi<7>m i §ijsi»cg& s. -f y-r- 
y i >cr>mm.mx'h o . ( b > ttHMm 1 nft^m 
te^s ^ >-•*— 7 * yzmrnrnx-h o . ( c > &*&igj 
com i XMsnwcff £> 4 ^7—7 * ^«iEffi0T-$).g. . 
[07 ] uminmimMmicvm * v<n 
mkzmwrhtitbwiwmx'&z. . 
[08 ] nmwmi mmmt,z&,&4 >i— y < ><?> 

[09 ] *wmm\mimmz<&h-i >±-y < viz 
atti e g Rrfxz^wsamx-foz . 
[010] ( a ) ti*%sajft i gjtfBfluzfli &-f 

-7 4 ^CrfcltSEGRtfT, (SfmSax) <DsKg#*B£ 
EGRtfT, <oatt#tf£5S"**5SH-e* 

[011] #3MI!coSS 1 |9fiBtt(cfl(£ 
<OM«0-C&«.. 

[01 2] ffl£3Wi:EGR#7. £^'7.^-7 
t:«Bi$-li-*«ffSlfc<0Bg^*^-r^57T**S. 

[013] EGR#7,£6B^;#7,7-51 OOtSSEJl 
PM^«iaL^f^^7^-7C0BE*f**£^-r 
^'7 7T'J>.&. 

[014] EGR#7,£6B#fg#7?-7l 0 0(w8Ki 
/77tibS. 

[015] ( a ) 2 SMfflHIiett* ^7- 

- 7 -f yomWMX'h 0 . ( b ) 2 fUSS^ 

JBtca^ -f 7 <f V 5r(I!lffi0T'$) 0 . ( c ) 

[016] ^wmw,3mmm\iz^h^^9-y<rm 
mmx'ht, 

[017] ( a > tt*^^ 3 mmmnz&h a >i- 

-7 4 y<?>®%imx-h 0 , ( b ) ( a ) cO±ffi0T'*> 

o , ( c ) ittftwom i msnucffi M>t-7< 

V<7)IEB0T^^. 

[018] *wm%3mmim,z%h-i>&-7 <v 

(wfclt&EGR^X (pmgtfl) £^1S5S0T'J>&. 
[01 9] iSS^fcEGR^'T, £#7,7-5 

[020] ( a ) ti*&apic08l4 ^timiC^S >-7" 

-7 -f >-<om«0t-J) •) . ( b ) ut ( a ) oimmx'h 
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i 0 2 2 1 < a > ittmkvm 5 mmmm^ 

-7 4 y<r>JEWmV$>*) . ( b ) « ( a ) CDAKWmX' 



[02 5] ^BJco-?-tf0flilCO|^Sfe^(Cffi&^X^-5 

<?>mmmx'$>z>, 

[02 6] ^Ottffi^^-f 7 -f ywfflm&z 

wpm-httWLwmx'bh . 
[02 7] aawstfj^s-r yi— y < ycofflM&Z 
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